Introduction
Multiple studies have demonstrated that the soil organic carbon (SOC) concentration in surface arable soils is texture-dependent and highly correlated with fine mineral particles (Hassink 1997; Six et al. 2002) . The theory implies that there is a physical limit to available mineral surface area for protection from microbial decomposition (Hassink 1997) . Hassink (1997) proposed that the quantity of stable SOC has a ceiling or saturation limit determined by the amounts of fine silt-and clay-sized particles in the soil. Determining the capacity of a soil to gain SOC provides an opportunity to determine the potential to sequester carbon (C) with management practices that can reduce C decomposition and/or increase litter inputs.
Examining large data sets with scatter plots can be valuable in determining an upper limit or maximum potential between dependent and independent variables. In particular boundary line analysis can establish an upper limit of the data cloud which can identify the maximum functional dependency between two variables (Schmidt et al. 2000) . (Schmidt et al. 2000) . In agronomy boundary line analysis has been used in identifying yield responses to multiple factors (Shatar and McBratney 2004) .
In this paper it is proposed that the boundary line approach can be used as a tool to determine the C deficit and define the potential to gain back lost C due to soil erosion. Utilizing the boundary line concept here, a potential for C amelioration in eroded soils can be determined, by relating clay content to the SOC concentration and defining the upper boundary.
Methods
A large data set ( n=433) relating SOC concentration and clay content for well-drained Ap horizons in southern Ontario was used to define an upper boundary or saturation limit for carbon as a function of clay content (<0.002 mm). The dataset was compiled from many studies that the author had conducted on soils of southern Ontario (n=367), along with data collected from papers published in the Canadian Journal of Soil Science where research was conducted in southern Ontario (n=66). The data were derived from multiple soil types, textures, landscape positions, and management practices. It is acknowledged that the broad uniform representation of all factors was assumed but weightings may have been greater for certain factors that may have imposed a bias. The histogram distributions of both clay and SOC content showed a skewed distribution toward lower values (Fig.1) .
The boundary could also be determined for a clay plus fine silt relationship as was defined by Hassink (1997) but the database used here lacked the characterization of the fine silt fraction thus limiting the analysis to clay and SOC. About 1/3 of the SOC measurements were made utilizing the Walkley-Black method (Nelson and Sommers 1996) , while the remainder were measured via dry combustion in Leco induction analyzers. A conversion factor of 1.25 X F o r R e v i e w O n l y the Walkley-Black analyzed SOC measurement was applied to account for differences in the laboratory techniques (Grewal et al. 1991) . Nelson and Sommers (1996) determined C conversion factors ranging from 1.16 to 1.59 for a range of soils. It is acknowledged that the lack of a more precise conversion factor used here will increase the uncertainty of the results.
When inorganic carbon was present as carbonates it was subtracted from the SOC measurement made by dry combustion.
Many different approaches have been utilized to determine boundary lines, some arbitrary or even drawn free-hand (Black and Abrams 2003). However, one more quantitative approach is to divide the independent axis into equal increments such that maximum values for the independent variable are identified within the intervals (Schmidt et al. 2000) . This approach was utilized by dividing the independent variable (clay content) into equal divisions of 50 g kg -1 and identifying maximum values in these increments. A regression line is then calculated for the points for which the equation represents the upper boundary line. This approach is still somewhat arbitrary but is seen as more appropriate than simply drawing a line free-hand. An attempt at nonlinear fits to the maximum points identified by this method yielded logarithmic, power and exponential fits that were not satisfactory in supporting the upper boundary. It is germane to point out that although there appears to be a clear upper limit in SOC concentration, in particular for soils with < 19 g kg -1 clay, other factors could limit the maximum potential to gain SOC. Soils high in sand and low in clay can result in reduced water retention and nutrient limitations that could limit the C inputs necessary to reach the maximum indicated by the upper boundary. Furthermore, organic amendments such as manures could enhance the SOC concentration on sandy soil types but the SOC may be physically-unprotected and thus more susceptible to decomposition with physical disturbance (Six et al. 2002) . Also, heaviertextured soils may also inhibit plant growth necessary for sufficient C inputs to reach the saturation level noted in this study due to structural issues such as compaction and saturation.
Results and Discussion
Quantifying the potential to gain C in eroded soils is an obvious utility of the boundary line analysis. For example, VandenBygaart et al. (2012) showed that tillage and water erosion has resulted in vast quantities of C being redistributed to lower landscape positions for multiple 
